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(54) Cosmetic composition 

(57) This specification relates to a cosmetic compo- 
sition containing art extract of Croton birmanicus as an 
effective ingredient, particularly, a hair-growing compo- 
sition. The composition not only has excellent hair revi- 
talizing actions such as an alopecia preventing effect 
and a hair generation accelerating effect, and a dandruff 
or itch inhibiting action, but also has a specific hair 
growth accelerating action through activation of hair 
dermal papilla cells or hair follicular epitheliocytes. 
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Description 

BACKGROUND OF THE INVEhfTION 

5 [0001 ] This invention relates to use of an extract from a plant, particularly a plant used as a specific crude drug for a 
composfion for human head. 

[0002] In contemporary society called society of advanced age or society of stress, such opportunitiee that hair at the 
head is exposed to the crisis of aiopeda due to various causes are more and more increasing. 
[0003] In accordance thereMrith. various attempts are being made for providing further excellent "hair-revitalizing 
10 agents". 

[0004] As chief effects given to hair by hair-revitalizing agents, there can be mentioned effects such as a hair gener- 
ation-inducing effect (hair generation-accelerating effect, anagen-inducing effect), an effect to thicken hair, a hair ana- 
gen-lengthening effect, a 5a-reductase-inhibiting effect, a blood circulation-accelerating effect, a sterilizing effect, a 
dandruff-preventing effect, a moisturizing effect and an antioxidant effect In methods for screening substances having 
IS such effects, prevention of alopecia, hair generation accelerating effect, or dandruff or itch inhibiting action has, gener- 
ally, been used as an index. 

[0005] However, although various attempts are being made, as mentioned above, conventional hair-revitalizing 
agents have not always been satisfactory in hair revitalizing actions such as prevention of alopecia and hair generating 
effect. It is understood that the reason is that, probably, alopecia occurs by various causes and the mechanism of hair 

20 generation is very complicated. Therefore, it is a more promising means to create a hair-revitalizing agents fixing eyes 
on the more specific structure itself of hair, and the provision of effective ingredients thus developed will be desired. 
[0006] Thus, the object of the Invention ties in providing a composition for the head not only having comprehensively 
an alopecia preventing effect, a hair generation accelerating effect and a dandruff or itch Inhibiting action, but also being 
able to act directly on more specific structure (or construction} of hair, particularly hair dermal papilla cells or hair follic- 

25 ular epithet iocytes. 

SUt^lVIARY OF THE INVENTION 

[0007] The present inventors have, first, made researches for establishing a screening system or evaluation test sys- 
30 tern for effective ingredients capable of accomplishing the above object. As a result, they found that test substances 
bringing about good results when used in a cell proliferation test using human being-derived cultured hair dermal papilla 
cells or an activation test for human being-derived cultured hair follicular epitheliocytes. details of which are described 
hereinafter, not only have an effect to activate hair papilla (or hair dermal papilla cells) or lengthen the hair anagen in 
the hair cycle, but also can have a significantly excellent hair generation accelerating effect, hair growing effect, etc. 
3S [0008] They further subjected extracts of various plants to both tests, and found that extracts from plants being clas- 
sified as the genus CrotPO of the family Euohorbiaceae have excellent effects, and show an excellent hair revitalizing 
action such as an alopecia preventing effect or a hair generation accelerating effect and a dandruff or itch inhibiting 
action. 

[0009] Therefore, according to the invention is provided a composition for the head containing an extract from a plant 
40 belonging to the genus Qisiaa of the family Euphorbiaceae as an effeclive Ingredient. As more specific embodiment is 
provided a hair-revitalizing composition comprising an extract from a plant belonging to the genus Croton of the family 
Euphorbiaceae in an amount effective for revltalization of human hair, and cosmetically or dermatologically acceptable 
other additives. 

[0010] Further, as another embodiment of the invention is also provWed the above-mentioned extract for use as an 
45 effective ingredient for hair revitalizing compositions, or a hair revitalization method using the extract 

[0011] Further, as still another embodiment of the invention is also provided a composition for activating hair dermal 
papilla cells and/or lengfliening the hair anagen In the hair cycle which contains the extract as an effective ingredient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so 

[0012] 

Fig. 1 A-C show comparatively the HPLC elution patterns of 4a-TPA on the specific fractions which were obtained 
from the extract derived from Croton birmanicus Muell. Arg., according to the invention and have heightened con- 
55 centrations of the effective ingredients. Fig. 1 A and Fig. 1 B are Fraction A and Fraction B ot)tained "other prepara- 
tion examples", respectively, and Rg, 1C is 4a-TPAfor comparison. 
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DESCRIPTION OF IHE PREFERRED EMBODIMENT 

[0013] The composition for the head in the invention includes compositions of any forms which can be used onto 
human heads, more specifically hairs and scalps Such compositions can widely be used for hair revitalization. and in 
5 the present specification, 'hair revitalization" is used in a conception to include acceleration of hair generation, preven- 
tion of alopecia, an action to inhbit dandruff or Itch, etc.. and further, an action to activate papillary ceils or hair follicular 
epitheliocytes. 

[0014] Although not limited by the theory, an extract from a plant belonging to the genus Croton of the family Euphor- 
biacsig as an effective Ingredient used in the invention has a hair papilla activation action because it significantly pro- 
10 liferates human being-derived cultured hair dermal papilla cells, and. moreover, also has an action to lengthen the 
anagen of hair in the hair cycle because it maintains or accelerates proliferation of human being-derived cultured hair 
follicular epitheliocytes, as stated later. 

[001 5] Therefore, the extract has hair generation accelerating and alopecia preventing effects by acting directly on the 
structure (or constituents] itself of hair, and further also has a dandruff or itch inhibiting action because it shows its eff 1- 

15 cacy without having a bad influence on proliferation of the above cells. 

[0016] Particualrly, these effects and actions are surprising taking it into account ttiat Croton oil obtained from gemni- 
nal milk of seeds of Croton tiolium L, a plant belonging to the genus Croton of the family Euohorbiaceae (Tiglii Semen 
or croton seed} by pressing only has hair generating and hair growing actions significantiy lower than the extract of tine 
invention, and, on the other hand, has a skin stimulating action. 

20 [0017] It is well-known that Croton oil contains 1 2-0-tetradecanoyl-phorbol 13-acetate (hereinafter, referred to as 
TPA) known as a tumor promoter which served as a basis of tiie establishment of the two-stage theory of a tumor pro- 
moter. This TPA is known to have a strong hair generating effect In C3H mice ("normal and Abnormal Epidermal Differ- 
entiation", edited by M. Seiji and lA Bernstein, pages 159-170. published in 1982 by Todai-Shuppan). but induces 
strong inflammation by topical application onto ttie ears of mice (P.L Stanley et al.. Skin Pharmacol. 1991 ; 4: 262-271] 

25 and brings about serious changes of epidermic cells (e.g. , acanthosis, hyperkeratosis, etc.) by application onto the skin 
of Balb/c mice. 

[0018] When such a background is taken into account, it is unexpected that the extract according to the invention 
shows significantiy excellent hair generation accelerating effect and hair growing effect, and, moreover, hardly shows 
skin stimulating properties, and thus the usefulness of the screening or evaluation test method is proved which was 
30 established by tiie present inventors and uses cultured hair dermal papilla cells and cultured hair fbllicular epithelio- 
cytes, 

[0019] The extract used in the invention has its characteristic in the point tiiat it is not a pressed oil from the germinal 
milk of seeds of the genus Croton of the family Euohorbiaceae. but obtained by extraction treatment. 
[0020] Plants from which tiie extract of ttie invention can be obtained may be ones belonging to any species so long 
35 as they are plants being classified as tiie genus Croton and plants from which an extract meeting the object of tiie inven- 
tion can be obtained. However, as preferred ones, there can be mentioned Croton birmanicus Muell. Arg. The plant is 
distributed chiefly in South-east Asia, and called HADSAKHYYN In Thailand. 

[0021] The extract used in the invention can be obtained by immersing in an extracting solvent or refluxing with heat- 
ing together with an extracting solvent leaves, stems including subterranean stems, roots, fruits, bark. etc. of tiie plant 

40 or the whole plant, subjecting the resutant mixture to filtration, and concentrating the filtrate. The extracting solvent can 
be any one so long as it is a solvent usually used for extraction, and, particularly, there can be mentioned one or a mix- 
ture of two or more selected from water-miscible organic solvents, for example, lower alcohols such as methanol, eth- 
anol. isopropanol and n-butanol. polyhydric alcohols such as propylene glycol and 1,3-butylene glycol, acetone, etiiyl 
acetate ester, etc. When a lower alcohol is used, ttie resultant extract can be used as such, but it is also possible to distil 

45 off ttie extracting solvent and Incorporate ttie residue. If necessary after being dried, to give a composition fbr ttie head 
of ttie invention. 

[0022] The extract according to ttie invention can be a treated product at each stage, in accordance with ttie object, 
obtained by further subjecting an extract obtained using the above extracting solvent to liquid-liquKi distribution witti a 
system comprising a hydrophobic solvent (e.g.. n-hexane] arxl water, extracting tiie aqueous layer, for example, witti 
so ettiyl acetate or the like, and ttien subjecting ttie extract or the above aqueous layer witiiout ttie extraction to a suitable 
column chromatography treatment for separation or tiie like. 

[0023] The compounding amount of the extract according to the invention into the composition fbr thid head is not 
specified because it can vary depending on tiie forms or use mettiods of tiie composition. However, when such an 
extract as obtained according to the metiiod described in ttie later-described examples is used, the compounding 
65 amount based on the whole weight of the composition is generally 0.0005 to 20.0 % by weigtit, preferably 0.001 to 10.0 
% by weight in terms of dried matter. When it Is more than 20.0 % by weight, fonnulation is difficult, which is undesirable. 
Furttier. even if It is compounded in an amount of more ttian 10.0 % by weight, so much increase of effect cannot be 
obtained. 
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[0024] There can be compounded, appropriately according to necessity, into the composition for the head of the 
invention, besides the above indispensable ingredient, cosmetically or dermatologically acceptable other additives, or 
components usually used In compositions for the head of cosmetics, quasi-drugs, drugs, etc., for example, oily compo- 
nents, humectants. thickening agents, sequestering agents, other active components, antioxdants, ultraviolet absorth 
5 ers, surfactants, alcohols, powder components, coloring agents, aqueous components, water, various nutrients for the 
skin. etc. 

[0025] Specifically, there can be mentioned, ag., higher fatty acids, solid paraffins, liquid paraffin, silicone oils, 
squalane, etc. as oily matter: e.g., hyaluronic add, propylene glycol, maltitol, atherocollagen, sodium lactate, etc. as 
humectants; e.g., quince viscous matter, cartxixyvinyl polymers, xanthane gum, etc. as thickening agents; e.g.. diso- 

10 dium edetate, trisodium edetate, sodium citrate, sodium polyphosphate, sodium metaphosphate and gluconic acid as 
sequestering agents; e.g.. drugs such as caffeine, tannin, verapamil, tranexamic acid and its derivatives, glycyrrhiza 
extract, glabridin, extract of fruit of Trapa iaponica Flerov. with hot water, various crude drugs, tocopherol acetate, and 
glycylrrhetinic add and Its derivatives or its salts, other whitening agents such as vitamin C, magnesium phosphoascor- 
bate, ascorbic acid glucoside, artutin and kojic acid, saccharides such as glucose, fructose, mannose, sucrose and tre- 

15 halose, etc., as other active components. 

[0026] Further, as auxiliary components of hair revitalizing agents, there can simultaneously be compounded, in prep- 
aration of these formulations, in addition to the above oily components, humectants and thickening agents, for example 
oily matter such as glyceryl monooleate, vasodilators such as nicotinic add amide, benzyl nicotinate, vitamin E acetate. 
Swertia Herb extracts, carpronium chloride and acetylcholine derivatives, amino acids such as serine and methionine, 

20 vitamins such as vitamin B6, vitamin E and its derivatives and biotin. skin function accelerators such as pantothenic 
acid and its derivatives, glycylrriietinic acid and its derivatives, nicotinic add, nicotinic esters such as methyl nicotinate 
and tocopherol nicotinate, and cepharanthine. female hormones such as estradiol, etc. 

[0027] Further, there can suitably be compounded, in such a range that the effects of the invention are not spoiled, 
additives usually used in hair revitalizing agents, for example, antibacterial agents such as hinokitiol, hexachlorophene. 
25 benzalkonium chloride, cetytpyridinium chloride, undecylenic acid, trichlorocarbanilide and bithionol, refreshing agents 
such as menthol, drugs such as salicylic add, zinc and its derivatives, and lactic add and its alkyi esters, organic ackis 
such as dtric acid, amino adds such as arginine, etc. 

[0028] The form of the oompositin of the Invention can be fomis such as, for example, tonics, hair creams, mousses, 
shampoos and rinses. 

30 

Exqmpl^ 

[0029] The invention is further specifically described below according to examples, txjt the invention is not limited 
thereby. The compounding amounts are % by weight, unless othenvise noted. 
35 [0030] First, test methods and test results relating to 0 hair generating effect, (g) hair growing effect, (3) cellular pro- 
liferation using culture hair dermal papilla cells and ® activation of human cultured hair follicul ar epithelk>cytes are 
described in this order. 

0 Hair generation test 

40 

1. Preparation of extract (Preparation example 1) 

[0031] Croton birmanicus (dried matter) (500 g) was immersed in 5,0 liters of methanol at room temperature for 5 
days. The solvent was distilled off from the extract, and the resultant matter was dried to give 1 5.2 g of a dried methanol 
45 extract of Croton birmanicus. 

2. Preparation of samples 

[0032] The thus obtained dried methanol extract was dissolved in 75% ethanol solution so that the concentrations 
50 could be 0.5%. 1% and 2%. to give Samples 1 to 3. 

3. Hair generation test method and its results 

[0033] The following hair generation test was carried out on Samples 1 to 3 in a liquid state of the invention, using as 
65 a control sample 75% ethanol solution of 0.1% Croton oil. 

[0034] The test was can'ied out by the method of Ogawa et al.. "Normal and Abnormal Epidermal Differentiation", 
edited by M. Seiji and I. A. Bernstein, pages 159-170. published in 1982 by Todai Shuppan) using as an laboratory ani- 
mal C3H/HeNCrJ mice In the telogen of the hair cyda 
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[0035] Namely, the mice were divided into 4 groups for Test samples 1 to 3 and Control sample, each group consisting 
of 10 animals. The back of each mouse was shaved by hair clippers and a shaver, and each sample was applied in o.l 
ml portions once a day. 18 days and 24 days thereafter, the area where hair was regenerated was measured. The 
resutts were expressed as an average value of the regenerated areas. The results are shown in Table 1 . 



Table 1 





Hair regeneration area (%) 


Sanr^le 


18 days later 


24 days later 


Sample 1 (Croton birmanicus extract 0. 5 %) 


76 


96 


Sample 1 (Croton birmanicus extract 1 %) 


87 


100 


Sample 1 (Croton birnfmnlcus extract 2 %) 


92 


100 


Control sample 


37 


66 



[0036] As apparent from Table 1 , the Croton bimianicus extract of the invention showed excellent hair generating 
effect in the murine hair generation test. 2. Other preparation examples 
20 [0037] A methanol extract obtained in the same manner as in Preparation example 1 (299.2 g) (dry weight) was sub- 
jected to liquid*tiquid distribution between n-hexane (6 L] and water (3 L) to give 51.83 g of dried matter from the n-hex- 
ane layer and give the aqueous layer. The aqueous layer was subjected to liquid-liquid distrik^ution between it arxl ethyl 
acetate (1 0 L). and 52.7 g of dried matter was obtained from the ettiyl acetate layer (hereinafter, referred to as ethyl ace- 
tate fraction). 

25 [0038] The ethyl acetate fraction was fractionated through silica gel column (packing material; Wakogel C-200: 1 kg, 
eluent : chloroformimethanol o 50:1 30 : 1-^20 : 1->9 : 1^2 : 1), the resultant fractions on which C3H mouse hair 
generating effect was detected were further fractionated by ODS gel column chromatography (CDS gel: 300 g, eluent 
; 70% methanol-^90% mettianol-> 100% metiianol). and 1. 10 g of dried matter was obtained from the middle-stage 
eluate fractions on which C3H mouse hair generating effect was detected. This was fractionated through silica gel col- 

30 umn (packing material: Wakogel C-200: 170 g, eluent : chk)roform:methanol = 20:1^10:1-^5:1^2:1-^1 :1->0:1) From 
the initial-stage eluate fraction to about 2/5 eluate fraction was obtained 520 mg of dried matter (hereinafter, referred to 
as Fraction A), and from the 3/5 eluate fraction was obtained 530 mg of dried matter (hereinafter, referred to as Fraction 
B. 

[0039] HPLC was carried out under the following conditions on Fraction A and Fraction B obtained above and 4a-TPA 
35 (comparison). The resultant elution patterns of the respective components are shown in comparison in Fig. 1. A-C. 

HPLC conditions 

[0040] 

40 



Mobile phase 

^ 0-50 minutes: 80% acetonitrile 

50-60 minutes: 80-^1 00% acetonitrile 
60-80 minutes: 100% acetonitrile 
Column 

~ Capcell PakC18UQ120A 
Detection 

UV238nm 

65 

[0041] These samples were subjected to the above hair generation test, and further, stimulation was observed on the 
skin of the back parts of C3H/HeNCrJ mice which were shaved and coated with the samples. This stimulation means 
desquamation and acanthosis, and when these are remarkably observed, the expression of «h- is made, when 
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observed to some degree, +. and when not observed at all, 

[0042] As to hair generating effect, when the hair regeneration area is 80% or more and 100% or less, the expression 
of -HH- is made, when 60% or more and less than 80%. -h-, and when 40% or more and less than 60%, +. 
[0043] The results of the test are shown in the following Table 2 (the sample concentration was adjusted with 7S% 
5 ethanoQ. 



Table 2 



Sample 


Hair generating effect 


Stimulation 


Extract of Preparation example 1 


0.5% 


++ 




Ethyl acetate fraction 


0.5% 


+++ 




Fraction A 


0.1 % 


+++ 




Fraction B 


0.1 % 


+++ 




. TPA 


6ppm 


+++ 


++ 


TPA 


0. 6 ppm 


+++ 


++ 


Croton oil 


0.1% 


+ 


+ 



[0044] It is understood, as stated in the above literature, that TPA shows remarKable skin stimulation properties. 
0 Hair growth test (trichogram test) 

25 

1. Preparation of extract 

[0045] An extracts was prepared according to the method of Preparation example 1 in the above hair generation test 
exampla 

30 

2. Preparation of samples 

[0046] The dried methanol extract obtained in the above method (0.5, 1 or 2%) was mixed under stirring with 70% 
ethanol solution (90%). sodium oleate (0. 01%). dodecylbenzenesulfonic acid (0.49%). hardened castor oil ethylene 
35 oxide (40 mol) adduct (0.5%) and delonized water (8%) to give a solution. Further, deionized water (residual part) was 
mixed therewith to give Samples 4. 5 and 6 in a liquid stata 

3. Hair growth test method and its results 

40 [0047] In order to examine the hair revitalizing actions such as prevention of alopecia and hair generating effect of the 
composition for the head of the invention, a trichogram test was carried out as follows on human beings. 
[0048] The hair roots of hairs pulled out before and after the use of each sample were observed under a microscope, 
the number of hair roots at the telogen was counted based on form of the hair roots, and hair revitalizing action was 
compared by the inaease or decrease of the rate. Hair roots at the telogen are hair roots of hairs whose growth 

45 stopped, and it Is recognized that persons complaining of alopecia have a higher rate of hair roots at the telogen than 
normal persons. 

[0049] Each of the test samples and the control sample was applied onto the scalps of 10 male subjects per sample 
twice a day. in an amount of 2 ml per one application, for continuous 6 months. 100 Hairs per each subject were pulled 
out immediately before the application and immediately after the completion of the 6 nxsnths application, respectively, 
so and the respective hair roots were examined, and thereby an actual use test was canried out. The results are shown in 
Tabled. 



65 
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Tables 



Sample 


Rate of hair roots at the telogen 


Evaluation of hair revital- 










izing effect 




20% or more decrease 


±20% 


20% or more increase 




Sample 4 (0.5%) 


59 


33 


10 . 


effective 


Sample 5(1%) 


72 


32 


1 


remarkably effective 


Sample 6 (2%) 


80 


20 


0 


remarkably effective 


Control sample 


9 


31 


59 


noneffective 



IS [0050] As apparent from Table 3, the Croton birmanicus extract of the invention showed a significant hair growing 
effect in the human trichogram test 

® Cell proliferation test using cultured hair dennal papilla cells 

20 1 . Preparation of extract 

[0051] The preparatin of the above extract was can-ied out by the method of Preparation method 1 in the above hair 
generation test. Further, the dried nnethanol extract was made into a 0.2% by weight solution with DMSO. and this was 
diluted with a serum-free medium (MEM) to give solutions containing the Croton birmanicus extract in concentrations 
2S of 1 .0"^ x 10 to 1 .0 x 10"® % (Preparation examples 2 to 5). 

2. Collection of hair dermal papilla cells 

[0052] The fotty tissue was separated from the skin (5 mm x 1 .5 cm) at the occipital region of head of 32-year-old 
30 male extirpated by art orthopedic operation, hair follicles were extirpated therefrom, and hair dermal papilla cells were 
isolated from the hair bulb part. The isolated hair dermal papilla cells were cultured for 2 weeks [37*'C, 5% COJ in MEM 
containing 20% PBS. At the time when the outgrowth of cells from the hair dermal papilla cells was confirmed, the 
medium was replaced with MEM containing 10% PBS (MEM + 10% PBS), and culturing was can-ied out under the same 
conditions. Thereafter, the medium was replaced with MEM + 1 0% PBS at a rate of twice a week to maintain the cells. 
35 [0053] 4 weeks after the start of culturing, subcuKuring was carried out. and thereafter, at the time when the cells suf- 
ficiently proliferated, siibcutturing was canried out again, and this passage was repeated. 

3. Test method 

40 [0054] A ceil suspension having a cell density of 1 0.000 cells/ml was prepared using hair dermal papilla cells of pas- 
sage number 3 £ind MEM+10% PBS medium. 200 pi portions of this cell suspension were put in a 96-weli microplate 
(namely. 2,000 cells/well), and Incubation was can-ied out at 37°C and 5% CO2 for 3 days to let the cells adhere. 72 
Hours after the start of culturing, the culture broth for control was replaced with serum-free MEM, and the culture broths 
for test sample systems were replaced with serum-free media (MEM) containing the Croton birmanicus extract (Prep- 

45 aration examples 2 to 5) (Samples 7 to 1 0). 

[0055] The control and test sample systems were cultured for furtiier 4 days. 

[0056] After tiie completion of culturing, 20 iil of alamar blue (made by BIOSOURSE) was added to each system, cul- 
turing was carried out for further 8 hours, and absorbance was measured at 570 nm and 595 nm by Micro plate reader 
(made by BIO RAD). According to the attached operation manual, the reduction rate of alamar blue was calculated 
so based on the measurement results of absorbance. Since this reduction rate correlates with cell number, tiie cell prolif- 
eration rates in the control and test sample systems were compared. 

4. Results 

55 [0057] The cell proliferation acceleration indexes in the measured GtOtOQ birmanicus extracts (Samples 7 to 1 0) are 
shown in the following Table 4. 
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Table4 



Sample 


Proliferation accelera- 
tion rate (%) 


Effect 


Sample 7 (1.0x10-3%) 


4.6±3.r 


effective 


Samples (1.0 X 10'^%) 


18.7±6.0** 


effective 


Sample 9 (1.0x10"^%) 


13.5±5. 4" 


effective 


Sample 10 (1.0x10-^%) 


6.3±3.2 


noneffective 


Control sample 


2.1±3.1 


noneffective 



*; significant diflerenoe p<0. 05 
**: signftcant difference p<0.01 



[0058] As apparent from Table 4, the Croton birmanicus extract of the invention showed a significant hair papilla cell 
proliferation accelerating effect in the cultured hair papilla cell activation test. 

20 0 human cultured follicular epitheliocyte activation test 

1. Collection of human cultured follicular epitheliocyte 

[0059] Hair follides at the anagen in the hair cyde were mechanically collected under a stereoscopic microscope from 
25 a human male scalp obtained as a by-product of a surgical operation. These hair follicles at the anagen were treated at 
37°C for 30 minutes with Dulbecco's modification of MEM (DMEM) containing 1,000 U/ml dispose and 0. 2% colla- 
genase, the dermal sheath and the dermal papilla and the epithelial tissue at the hair bulb part were removed using the 
tip of an injection needle, and the resultant matter was treated at 37*^0 for 5 minutes with phosphate buffer [PBS (-); (- 
) means not containing calcium ions and magnesium ions] containing 0.05% trypsin and 0.02% EPTA. 
30 [0060] Then, the hair follides were allowed to stand in a culture plate coated with collagen (Type I), and explant cul- 
turing was carried out. As the medium was used a serum-free medium [Keratinocyte Growth Medium (KGM)] (Kerati- 
nocyte Serum Free Medium can also be used). 

[0061 ] 4 to 5 Days after this cuHuring, at the time when adhesion of the hair follides onto the culture plate and prolif- 
eration of the cells were confirmed, the medium was replaced, and thereafter, medium replacement was carried out 
35 every two days. 

[0062] The thus proliferated cells were treated at 37°C for 5 minutes with 0.05% by weight trypsin - 0.02% EDTA. the 
reaction was stopped with an equal volume of 0.1% trypsin inhibitor, and the cells were collected by centrifugation (800 
x g, 5 minutes). 

[0063] Then, the cells were floated in the same serum-free medium as above, the suspension was spread with a den- 
40 sity of 5.000 cells/cm^ on a culture plate coated with collagen (Type 1), medium replacement was carried out every two 
days until the cells became subconfluent, the ceils were treated again at ZTZ for 5 minutes with 0.05% by weight 
trypsin - 0.02% EDTA, the reaction was stopped with an equal volume of 0, 1% of the trypsin inhibitor, centrifugation 
(800 x g, 5 minutes) was carried out, a cell-freezing liquid (Cell Banker: made by DIA-IATRON) was added to the result- 
ant human hair follicular epitheliocytes to adjust the cell concentration to 1 .0 x 10^ cells/mi). 1 .0 x 10^ cells portions of 
45 the cells were put in freezing tubes, respectively and they were presented under freezing, These cell numbers were cal- 
culated by a cytometer. 

[0064] The fibroblast contamination rate (FB contamination rate) of the hair follicular epitheliocytes obtained by the 
above step was measured (3,000 magnifications, 5 visual fields), and the cells having a FB contamination rate of 3% or 
more were excluded from the subjects of the assay. 
so [0065] The remaining hair follicular epitheliocytes were spread in a culture flask, they were treated with 0.05% trypsin 
and 0.02% EDTA. the reaction was stopped with 0.1% of the trypsin inhibitor, the system was sibjected to centrifuga- 
tion at 1 .500 rpm for 5 minutes, the supernatant was removed, and 20 ml of KQM medium was added to the residue to 
give a cell suspension. 

[0066] The cell suspension was spread on a 96-well plate (plate coated with l-type cdlagen: made by FALCON) at a 
55 rate of 0.2 ml/\fvell (1 .0 x 10^ cells/well), and the system was left alone at room temperature for about 20 minutes until 
the cells sank on the bottom of the wells. 

[0067] Thereafter, culturing viras carried out at ZTZ and 5% CO2 for one day to give desired human cultured hair fbl- 
iicular epitheliocytes. 
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[0068] 5 mt of PBS (-) containing 0.25% trypsin was added to the hair follides obtained by the above operations, and 
the cell suspension was incubated at 37®C for 5 minutes. 

[0069] After completion of the incubation, 5 ml of fetal bovine serum (FBS) and 5 ml of Ham*s F12 medium were 
added, the cell suspension was filtered by Cell Strainer (100 ^m, made by NALQENE) and put in a 50-ml centrifugation 
5 tube, and the cell suspension was centrifuged (4°C, 1 ,500 rpm. 5 minutes). The supernatant was removed from the sys- 
tem, and desired hair follicular epitheliocytes were obtained as the residue. 

2. Preculturing of the hair fbllicular epitheliocytes 

10 [0070] In order to remove as many fibroblasts as possible contaminating the system, preculturing of the hair follicular 
epitheliocytes obtained by the above step was carried out. The procedure is desaibed below. 
[0071 ] The f reezed cells obtained in the above step were thawed out in a constant temperature vessel of 37*C. Then, 
10 ml of FAD medium [a medium obtained by mixing Ham's F1 2 medium (described later) and MEN medium in a vol- 
ume ratio of 3:1 and adding insulin (5.0 Mg/ml), hydrocortisone (0.45 |ig/ml), epidermal growth factor (EGF) (10.0 

IS ng/ml), cholera toxin (10'^ M) and fetal bovine semm (10%), this is the same hereinafter) was added to dilute the cell 
solution, and the system was subjected to centrifugation (10°C or less, 1,500 rpm, 5 minutes). After the centrifugation, 
the supernatant was removed, 10 ml of FAD medium was added to the system, and pipetting was repeated until the 
cellular masses disappeared. 

[0072] The number of the obtained cells was calculated by a cytometer, arxl the cell concentration was adjusted to 
20 2.5 X 10^ cells/ml with FAD medium. 

[0073] The cells were spread in a 75 cm^-f lask coated with l-type collagen, and they were cultured overnight at 37*^0 
and 5% CO2. 

[0074] After the culturing, the system was washed twice with 1 0 ml of PBS (-), 2 ml of PBS (-) containing 0.25% trypsin 
was added, and the mixture was incubated at 37^0 and 5% CO2 for 4 minutes. Then, 2 ml of fetal bovine serum (FBS) 
2S was added to the system, the mixture was once gently shaken, and the supernatant was removed to remove the fibrob- 
lasts contaminating the system. 

[0075] Further, 15 ml of KGK medium [Keratinocyto growth medium: a medium obtained by adding bovine pituitary 
extract (BPE) (0.4 % by volume), insulin (0.5 ^m/ml), hydrocortisone (0.5 nm/ml) and h-EGF (0.1 ng^ml) to KGM 
medium (modified MCDB153 medium (made by CLONE-TICS)), this Is the same hereinafter] was added to the system. 

30 and the mixture was cultured at 37®C and 5% CO2 for 3 days. 

[0076] The fibroblasts contamination rate (FB contamination rate) of a culturing flask in which the hair fbllicular epi- 
theliocytes obtained by the above step were spread was measured (3.000 magnifications, 5 visual fields), and the cells 
having a FB contamination rate of 3% or more were excluded from the subjects of the assay. 
[0077] The system was washed twice with 1 0 ml of PBS (>), 2 ml of PBS (-) containing 0.25% trypsin was added, and 

55 incubation was carried out at 37''C for 3 minutes. Then, in order to remove fibroblasts from the system utilizing differ- 
ence in reactivity with trypsin between epitheliocytes and fibroblasts, trypsin was removed. 2 ml of PBS (-) containing 
0.25% trypsin was added again, and the mixture was shaken at 37''C and 20 rpm for 5 minutes. 
[0078] Then, peeling of the cells was confirmed under a microscope. 10 ml of DMEM medium containing 10% FBS 
was added, pipetting was carried out in a 50-ml centrifugal tube, and the system was subjected to cetrifugation at 1 .500 

40 rpm for 5 minutes. 

[0079] The supernatant was removed. 20 ml of KGM medium was added, and pipetting was carried out until the cel- 
lular masses disappeared. 

[0080] The suspension was filtered by Cell Strainer (100 ^m, made by NALGENE), and put in a 50-ml centrifugation 
tube. The number of live cells in the suspension was calculated by a cytometer, and KGM medium was added to the 
45 system to adjust the cell concentration in the system to 5.0 x 10^ cells/nfd. 

[0081] Then, the cell suspension was spread on a 96-well plate (plate coated wKh l-type collagen: made by FALCON) 
at a rate of 0.2 mlAwell (1 .0x10^ cellsMell). and the system was left alone at room temperature for about 20 minutes 
until the cells sank on the bottom of the wells. 

[0082] Thereafter, culturing was carried out at 37''C and 5% CO2 for one day to give desired human cultured hair fol- 
so licular epitheliocytes. 

3. Preparation of test media 

[0083] 0.2% DMSO solution of the methanol extract (dried matter) of Croton birmanicus obtained in the above Prep- 
55 aration 1 was added to 1 .000 volumes of modified MCDB153 medium (made by CLONETICS) [extract concentration: 
2.0x10-^% (DMSO 0.1%)]. 

[0084] These media to which the target substance was added were added to KBM medium containing 0.1% DMSO 
to dilute the concentration of the target substance so as to be 1.0 x 10'^ to 1.0 x 10'^ % (Samples 1 1 to 14). Likewise, 
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a control sample not containing the medium to which the target sU3stance was added was prepared. 

4. Replacement with the media to which the target substance was added 

5 [0085] In the above A and B. the KQM media in the 9&weil plate used for preparation of human cultured hair follicular 
epitheliocytes and rat cultured hair follicular epitheliocytes were replaced with the mecfia to which the target substance 
was added or the control medium (200 pl/WelO. prepared in the above 3, respective/, followed by culturing at Zl^'C and 
5% CO2 for 2 days. 

[0086] The medium replacement was carried out by removing the KGM medium In each of the wells by an aspirator 
10 taking care that the cells adhering onto the bottom do not get hurt and then immediately adding the medium to which 
the target substance was added or the like from both edges of the well. 

5. Assay of cell proliferation 

IS [0087] Alamar blue (made by ALAMAR BIOSCIENCE) was added in an amount of 1/10 based on the amount of the 
medium (volume), and the mixture was incubated at S^^C (5% GO2) for 6 hours. 

[0088] After the incubation, absoitance was measured at 570 nm and 595 nm using Micro plate reader (made by BIO 
RAD). According to the attached operation manual, the reduction rate of alamar blue was calculated based on the 
measurement results of absorbance. Since this reduction rate correlates with cell number, the cell proliferation rates in 
20 the control and test sample systems were compared. 

6. Results 

[0089] The above proliferation acceleration indexes in the assayed Qisjoa birmanicus extracts (Samples 11 to 14) are 
2S shown in the following Table 5. 



Tables 



Sample 


Proliferation accelera- 
tion rate (%) 


Effect 


Sample 11 (1.0 x 10'^%) 


5.316.3* 


effective 


Sample 12 (1.0x10-^%) 


13.5±5.2** 


effective 


Sample 13 (1.0x10'^%) 


15.5±3.1** 


effective 


Sample 14 (1.0 x 10*^%) 


25.6±5.r* 


effective 


Control sample 


1.212.7 


noneffective 



*; significant difference p<0.05 
40 **; signVicant difference p<0.01 



[0090] As apparent from Table 5, the Croton birmanicus extract of the invention showed a significant follicular epithe- 
llocyte proliferation accelerating effect in the human cultured follicular epitheliocyte activation test. 

4S 

(5^ Actual use test 

[0091 ] The present Invention sanpl e example 1 5 Hair tonic 

so 





(1) Croton birmanicus extract (Preparation 1) 


1.0 




(2) Propylene glycol 


5.0 


ss 


(3) Sodium hyaluronate 


0.01 




(4) 75% Ethanol 


balance 
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10 



20 



[0092] The effects of the hair tonic prepared in the above formulation in actual use on symptoms such as dandruff, 
hair generation and alopecia were examined. The hair tonic was administered to 10 males (age 25-5^ showing symp- 
toms such as dandruff, hair generation and alopecia, once or twice a day, 1 to 3 ml per each administration, over a 
period of 4 months, and it was tested for dandruff preventing effect, hair generation accelerating effect and alopecia pre- 
venting effect, according to tiie following aiteria. The results are shown in Table 6. 

Evaluation criteria 
[0093] 

(1) Dandruff preventing effect test 
Noneffective: 

IS No improvement was observed In spite of the treatment. 

Effective: 

Generation of dandruff was decreased. 
Remarkably effective: 

Generation of dandruff was stopped. 
25 (2) Hair generating effect test 
Noneffective: 

No improvement was obsen/ed in spite of the treatment. 

30 

Effective: 

Generation of hair was observed In 2/3 or more of tiie alopecia part. 
35 Remarkably effective: 

Hair comes out on the whole alopecia part. 
(3) Alopecia effect test 

40 

Noneffective: 

No improvement was observed in spite of the treatment. 
45 Effective: 

Progress of alopecia decreased. 
Remarkably effective: 
Atopecia was stopped. 



so 



Table 6 



Subject 


Age 


Dandruff 


Hair generation 


Alopecia 


1 


43 


remarkably effective 


effective 


effective 
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Table 6 (continued) 



Subject 


Age 


Dandruff 


Hair generation 


Alopecia 


2 


32 


remarkably effective 


effective 


effective 


3 


45 


remarkably effective 


effective 


effective 


4 


37 


effective 


effective 


noneffective 


5 


41 


noneffective 


effective 


effective 


6 


28 


effective 


remarkably effective 


remarkably effective 


7 


25 


noneffective 


effective 


effective 


8 


55 


effective 


noneffective 


effective 


9 


33 


effective 


effective 


effective 


10 


27 


noneffective 


effective 


remarkably effective 



[0094] As apparent from Table 6, tiiis hair tonic exerts excellent effect of hair generation acceleration, dandmff pre- 
vention and alopecia prevention. 
20 [0095] Formulation examples in various dosage forms of the composition for ttie head according to tiie Invention are 
shown below as examples. 

Example 1 Shampoo 

25 [0096] 



Cocoylmethyltaurine sodium 


2.0 


Polyoxyethylene (8 mol) oleyl alcohol 


2.0 


Laurie acid diethanolamki 


4.0 


Ethylene glycol fatty acid ester 


1.0 


Glycerol 


0.2 


fi^enthol 


0.1 


Croton birmanicus extract (Preparation example 1} 


1.0 


Perfum 


appropriate amount 


Propylene glycol 


2.0 


Purified water 


balance 



4S Example 2 Hair ti'eatment 
[0097] 

so 



Liquid paraffin 


25.0 


Stearic acid 


5.0 


Cetanol 


5.0 


Sorbltan monooleat 


2.0 


Polyoxyethylene sorbltan monooleat 


3.0 
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(continued) 




Craton hirmanicus extract fPreDanation Bxaimlfi 1 \ 


0.5 


1,3-butylene glycol 


5.0 


Antiseptic 


appropriate amount 


Purified water 


balance 



Example 3 Hair tonic 

10 

[0098] 



Croton birmanicus extract (Preparation example 1) 


1.0 


Stearyldimethylamine oxid 


0.5 


Hardened castor oil ethylene oxide (40 mol) adduct 


1.0 


95% Ethanol 


54.0 


Deionlzed water 


balance 



(Preparation process) 

25 

[0099] Deionized water was added to 95% ethanol, then hardened castor oil ethylene oxide (40 moi) adduct and 
stearyldimethylamine oxide were added thereto, the dried extract was added, and the mixture was stirred to give a solu- 
tion. 

30 Example 4 Hair tonic 
[0100] 



40 



45 



50 



Glycerol 


2.0 


L-menthol 


0.1 


Croton birmanicus extract (Preparation exanfiple 1) 


2.0 


95% Ethanol 


54.0 


Perfum 


0.5 


Deionized water 


balance 



(Preparation process) 

[01 01 ] Glycerol, L-mentho), perfume and the dried extract were added to 95% ethanol. the mixture was stirred to give 
a solution, and deionized water was added. 

Example 5 Hair tonic 

[0102] 



55 



Sodium N-cocolauryl-p-aminopropionat 



0.2 
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(continued) 




Cfoton birmanicus extract (Preparation example 1) 


0.001 


<^fv4ii im Hndprvlhpn7Pnp<%ijlfnnflt 


0.5 


Hardened castor oil ethylene oxide (40 mol) adduct 


1.0 


95%Ethanol 


54.0 


Deionized water 


balance 



10 

(Preparation process) 

[01 03] Deionized water was added to 95% ethanol. then hardened castor oil ethylene oxide (40 mol) adduct. stearyld- 
imethytamine oxide and sodium N-coco palm lauryl-p-aminopropionate were added thereto, the dried extract was 
IS added, and tfie mixture was stirred to give a solution. 

Example 6 Hair tonic 

[0104] 





Glycerol 


2.0 


25 


L-Menthd 


0.1 




Active fraction A obtained from the Croton birmanicus extract 


0.1 




95% Ethanol 


54:0 




Perfum 


0.5 


30 


Deionized water 


balance 



(Preparation process) 

35 [0105] Glycerol, L-menthol. perfume and Active fraction A were added to 95% ethanol. the mbcture was stirred to give 
a solution, and deionized water was added. 

foample 7 Hair tonic 

40 [0106] 



Hinokitiol 


0.1 


Swertia Herb extract 


1.0 


Vitamin B6 


0.2 


Vitamin 


0.01 


Menthol 


0.2 


Salicylic acid 


0.1 


Active fraction A obtained from the Croton birmanicus extract 


0.1 


Surfactant 


0.1 


Propylene glycol 


2.0 


70% Ethanol 


balance 
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Exaosi^ Hair tonic 
[0107] 

5 



HinoKitlol 


0.1 


Swertia Herb extract 


1.0 


Vitamin B6 


0.2 


Vitamin 


0.01 


Menthol 


0.2 


Salicylic acid 


0.1 


Croton birmanicus extract (Preparation example 1) 


1.0 


Surfactant 


0.1 


Propylene glycol 


2.0 


70% Ethanol 


balance 



Claims 

26 1 . A hair-revitalizing composition comprising an extract from a plant being classified as the genus Croton of the family 
Euphorbiaceae in an amount effective for revitalization of human hair, and cosmetically or dermatologicaily accept- 
able other additives. 

2. The hair-revitalizing composition according to claim 1 wherein the plant being classified as the genus Croton is Cro- 

^ ton birmanicus Muell. Ara. 

3. The hair-revitalizing composition according to claim 1 wherein the extract is an extract obtained by carrying out the 
extraction using one or two or more selected from the group consisting of water-mlscible organic solvents. 

35 4. A composition for activating hair dermal papilla cells of human hair comprising an extract from a plant being clas- 
sified as the genus Croton of the family Euphorbiaceae in an amount effective for activating the hair dermal papilla 
cells, and cosmetically or dermatologicaily acceptable other additives. . 

5. The composition according to cfaim 4 wherein the plant being classified as the genus Croton is Croton birmanicus 
40 Muell. Arg. 

6. A composition for lengthen the anagen in the hair cycle of human hair comprising an extract from a plant being clas- 
sified as the genus Croton of the family Euphorbiaceae in an amount effective for lengthen the anagen, and cos- 
metically or dermatologicaily acceptable other additives. 

4S 

7. The composition according to claim 6 wherein the plant being classified as the genus Croton is Croton bimianicus 
Muell. Arg. 

8. Use of an extract from a plant being classified as the genus Croton of the family Euphorbiaceae as an effective 
so ingredient for preparation of hair revitalizing compositions. 

9. Use of an extract from a plant being classified as the genus dsSsm of the family Eu phorbiaceaa as an effective 
ingredient for preparation of compositions activating hair demnal papilla cells of human hair, or lengthening the 

anagen in the hair cycle. 

6S 

10. The use according to claim 8 or 9 wherein the plant being classified as the genus Croton is Croton binmanicus 
Muell. Arg. 
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11. An extract from a plant being classified as the genus Croton of the family Euphofbiaceae. for use as an effective 
ingredient of hair revitalizing compositions. 
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